Abstract-Attenuation by water vapor and oxygen is one of the major reasons electromagnetic waves in some frequency bands get degraded. It is of key importance to study, understand and mitigate these effects as much as possible. In this work, hourly attenuation due to water vapor also known as wet attenuation as well as attenuation due to oxygen, known as dry attenuation in decibel per kilometer was calculated for the Ka 
I. INTRODUCTION
Gaseous attenuation of microwaves has been a major source for concern for radio communication applications and this phenomenon is based on the molecular absorption of electromagnetic energy by atmospheric gases [1] [2] [3] [4] [5] . At specific wavelengths know as resonant wavelengths, energy is transferred from the incident wave to the atmospheric gases. This as a result reduces the energy level of the radiation and thereby increases that of the gas. At equilibrium, the gas loses the energy gained from the wave as heat and then returns to its initial energy state [6] . The transference of energy from the incident wave to the gas is as a result of the magnetic dipole moment of the molecules of the attenuating gases [7] .
This effect converts the energy of the incident radiation into heat energy [8] . The specific attenuating power of oxygen is less than that of water vapor because the magnitude of the dipole moment of water vapor molecules is twice that of oxygen [2] . Oxygen and water vapor are the two most effective gases when it comes to gaseous absorption. The effect of oxygen is relatively constant in contrast to that of water vapor. Water vapor has the most effect and it varies by location and time as well. The attenuating power of water vapor is higher than that of oxygen but in generally speaking, oxygen is more effective in attenuation because it is more abundant in the atmosphere.
II. METHODOLOGY

A. The International Telecommunications UnionRadiocommunications (ITU-R) Model
The ITU-R model employs the use of ground values of the required meteorological parameters and then uses this information to determine the attenuation at higher altitudes. This model is used to effectively evaluate the attenuating power of water vapor and oxygen from 1 to 350 GHz [3] .
B. Data Analysis
In order to calculate the gaseous attenuation, relevant atmospheric data such as pressure, temperature and relative humidity data obtained from the Davis-Pro Automatic weather station installed at Covenant University, Ota and it contains one minute integration data from April 2012 to December 2012. The data was analyzed in Excel 2013 and then used to feed the ITU-676 model algorithm already built on Matlab R2011b. This algorithm calculated the attenuation by oxygen (dry) as well as attenuation by water vapor (wet) in decibel per kilometer for frequencies at Ku (14/12), Ka (30/20) and V (50/40) GHz bands. Figure 1 shows the specific attenuation for the frequency range of 1 to 350 GHz which is the range in which the ITU-R semi empirical model is valid [3] . Attenuation due to water vapor appears to be lower at 1 GHz having an attenuation value of 0.0000515 dB/Km, but at the same frequency, attenuation due to dry air is higher having a value of 0.00472 dB/Km. the reason for this is because the effect of water vapor at 1 GHz is not much. It becomes more significant as from 10 GHz. From 1 GHz up to 10 GHz, the magnitude of attenuation by water vapor is directly proportional to the frequency while that of dry air for this frequency range is constant. Between 10 and 100 GHz, there are two peak values of attenuation for water vapor and oxygen. The first peak is at around 24 GHz with attenuation value of 0.399 dB/Km and the second peak at of 63 GHz has attenuation value of 9.78 dB/Km. At around 185 GHz we observe the highest amount of attenuation due to water vapor having attenuation of 58.8 dB/Km. but on the other hand, beyond the second largest peak for dry air at 120 GHz, dry air attenuation begins to drop, [1] explains these maximum values when he said that for water vapor, three resonant absorption lines are found at 22.3, 183.3 and 323.8 GHz. Then for oxygen, a group of lines were found around 60 GHz and one was found at 118.74 GHz. 2 shows the hourly variation from the first hour of the day 12am. There is a steady decline in gaseous attenuation by water vapor between the hours of 0am and 2am. As from 2am for these same frequencies, there is a steady rise in attenuation up to about 3am where it then falls again until around 7am. It then finally rises to its final and highest peak at 10am after which it declines for the rest of the day. Attenuation is highest at this point because at this time of the day, due to evaporation, a lot of water vapor is present in the atmosphere. Later in the day as the sun goes down, there will be gradual reduction of water vapor in the atmosphere due to condensation. This explains the decline after the peak. The amounts of attenuation for the frequencies are written in ascending order: 12, 14, 40, 30, 20 and 50 GHz. The frequency experiencing the least attenuation is 12 GHz around 7am and 50 GHz experiences the highest attenuation around 10 and 11am.
III. RESULTS AND DISCUSSION
IV. CONCLUSION For all frequencies, the attenuation by water vapor is greater than the attenuation by oxygen. The gradient of the graph for oxygen is small compared to that of water vapor. This explains why attenuation due to oxygen is considered almost constant as compared to water vapor. For 50 GHz, attenuation due to oxygen is higher that attenuation due to water vapor. This is because the effect of attenuation due to oxygen and other non-polar gases at this frequency region is high.
